Facile endothelial cell micropatterning induced by reactive oxygen species on polydimethylsiloxane substrates.
Sophisticated cell pattern provides unique cellular assay platform for studying cell to cell interaction, cellular differentiation and signaling, high-throughput cell response to chemicals. In this study, we demonstrated reactive oxygen species (ROS) mediated endothelial cell micropatterning on a polydimethylsiloxane (PDMS) substrate. The exposure of UV/O radiation led to the formation of ROS on the surface of PDMS, which could selectively prevent adhesion of endothelial cells. The degree of ROS amount was monitored according to the UV/O irradiation time, and at least 36 μM of ROS resulted in the precise cellular micropattern on the PDMS. The presence of ROS affected not only cellular detachment from the substrate, but also endothelial cell morphology such as cell spreading area, confluence, nuclear area and nuclear inverse aspect ratio. In addition, we could observe that the actin cytoskeleton of cells was also constricted due to ROS, thereby minimizing the focal adhesion area of vinculin. Compared with previously reported methods which use chemical treatment or nano/microstructure on the substrate, the proposed methodology is quite simple, accurate, and harmless to the patterned endothelial cells.